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1.0 INTRODUCTION  
 
This Sub-slab Depressurization System (SSDS) Work Plan has been prepared by EnviroTrac 

Engineering PE PC (EnviroTrac) in accordance with the Site Management Plan (SMP) for the 

property at 77-57 Vleigh Place (also known as 77-39/63 Vleigh Place), Flushing, NY 11367 (the 

Site) on behalf of the property owner, VP Capital Holdings, LLC, to be submitted to the New 

York State Department of Environmental Conservation (NYSDEC). 

 
The Site is currently in the New York State Brownfield Cleanup Program (BCP), Site No. 

C241168, which is administered by the NYSDEC. The SSDS will take the place of the Final Soil 

Vapor Extraction (SVE) System that was to be installed beneath the proposed building to be 

constructed at the Site. Since the elevation of the building foundation was changed and is now 

closer to the water table, installation, and operation of a SVE system would not be feasible. The 

Interim SVE system that is currently operating will continue to operate to address off-Site vapors 

at the adjoining property to the east until the off-Site vapors measured at soil vapor well SV-KG-

1 and SV-9 diminish to acceptable levels. 

 
1.1 Site Background 
 
Aldrich Management Co., LLC entered into a Brownfield Cleanup Agreement (BCA) as a 

Participant, on April 6, 2015, with the NYSDEC to remediate the Site. VP Capital Holdings, LLC 

was then added to Brownfield Cleanup Agreement as a Participant following a purchase 

transaction of the Site from Aldrich Management Co., LLC on July 2, 2018, and pursuant to an 

amended BCA on July 10, 2018. A Certificate of Completion (COC) was provided by the 

NYSDEC for the Site on December 24, 2019. 

 
The subsurface at the Site has been impacted with tetrachloroethylene (PCE), its breakdown 

products (cis-1,2-dichloroethylene and trichloroethylene), and chloroform, associated with a 

former dry cleaner that occupied the Site. The most impacted area at the Site included the 

southeastern corner where elevated concentrations of PCE were detected in soil and 

groundwater. Remedial work for the Site includes operation, maintenance, and monitoring 

(OMM) of the original SVE system, the removal of all soil from the Site to approximately 25 feet 

below grade, OMM of the current Interim SVE system, and four (4) rounds of insitu chemical 

oxidation (ISCO) injections at the southeast corner of the Site, which included the use of 

PersulfOx, 3_D Microemulsion Factory Emulsified (3DME) mixed with additives identified as 
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Bio-Dechlor Innoculum Plus (BDI Plus) and Chemical Reducing Solution (CRS), and sodium 

permanganate.  

 
After completion of the remedial work, some contamination was left at this Site, which is 

hereafter referred to as remaining contamination. The remaining contamination includes the 

groundwater and potential soil vapor beneath the Site and soil vapor adjoining to the east of the 

Site that are contaminated with PCE. Institutional and Engineering Controls (ICs and ECs) have 

been incorporated into the Site remedy to control exposure to remaining contamination to 

ensure the protection of public health and the environment. An Environmental Easement 

granted to the NYSDEC and recorded with the Office of the City Registrar of the City of New 

York (under recording number 2019000306865), requires compliance with the SMP and all ECs 

and ICs placed on the Site. 

 
1.2 Objectives 
 
This SSDS Work Plan was developed to address the following objectives: 

• provide a brief summary of the Site, including findings pertaining to previous work 

performed pertinent to the SSDS installation; 

• present the technical approach that will be used; 

• present procedures that will be employed to address health and safety, quality 

assurance, and potential community impacts; 

• identify applicable regulatory considerations associated with the SSDS Work Plan and 

discuss their management; 

• present information pertaining to a Construction Completion Report (CCR) that will 

provide results of the SSDS Work Plan; and 

• provide a schedule for the installation, OMM of the SSDS and other mitigation 

components at the Site. 
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2.0 SCOPE OF WORK 
 
2.1 Overview 
 
Since groundwater and soil gas concentrations for PCE have significantly decreased since (1) the 

removal of soil across the Site from grade to approximately 25 feet below grade, (2) the startup of 

the original SVE system and current Interim SVE system, and (3) implementation of ISCO 

groundwater injections, EnviroTrac recommends that monthly Interim SVE system OMM, 

quarterly groundwater monitoring, annual Site cover inspections, annual soil gas sampling, and 

off-Site SSD system inspections at Regency Gardens continue as per the Site’s SMP.  

 
As per the SMP, a Final SVE system was to be installed at the southeast corner of the proposed 

Site building and the Interim SVE system would then be decommissioned. EnviroTrac has been 

made aware of changes to the proposed building foundation elevation, making it deeper. These 

changes will inherently impact the proper operation of the Final SVE system at the southeast 

corner. The new foundation elevation is approximately one (1) foot above the water table at the 

southeast corner of the Site. Installation of horizontal slotted PVC piping connected to an SVE 

blower would draw groundwater into the PVC piping and system. Water drawn into the piping and 

SVE blower would counteract the purpose of the SVE system and damage the SVE blower and 

other system parts. Therefore, to address potential vapors at the Site, EnviroTrac proposes that a 

SSDS be installed instead of a Final SVE system. EnviroTrac also proposes that a vapor barrier 

be installed across the Site beneath the building foundation. It was communicated to EnviroTrac 

that the proposed building foundation will be approximately three (3) feet thick. 

 
Since elevated PCE soil gas vapors remain at off-Site soil gas well SV-KG-1, EnviroTrac 

recommends the continued operation of the Interim SVE system until soil gas concentrations at 

SV-KG-1 and SV-9 reach acceptable levels for PCE and trichloroethylene (TCE). As stated in the 

New York State Department of Health (NYSDOH) document, The Final Guidance for Evaluating 

Soil Vapor Intrusion in the State of New York, and updates to the guidance from December 

2006 to May 2017, the New York State currently does not have any standards, criteria, or 

guidance values for concentrations of compounds in soil vapor. Additionally, there are currently 

no databases available of background levels of volatile chemicals in soil vapor. In the absence 

of this information, soil vapor sampling results are reviewed ‘as a whole,’ in conjunction with the 

results of other environmental sampling and the site conceptual model, to identify trends and 

spatial variations in the data [Section 3.2.1]. To put some perspective on the data, soil vapor 
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results might be compared to background outdoor air levels [Section 3.2.4], site related outdoor 

air sampling results, or the NYSDOH's guidelines for volatile chemicals in air [Table 3.1, and 

updates in September 2013 and August 2015]. There are no concentrations of volatile chemicals 

in soil vapor that automatically trigger action or no further action. Therefore, No Further Action will 

be considered based on a review of the soil vapor data in conjunction with the other 

environmental data and site conceptual model.  Once the proposed building is in place, 

modifications will need to be made to the Interim SVE system. Also, soil gas sampling will be 

conducted at SV-KG-1 and SV-9 to determine if the Interim SVE system is still needed. SV-KG-1 

and SV-9 are within the radius of influence of SVE well EW-6, and, therefore, are the appropriate 

soil gas wells to sample to determine soil gas improvement in this area. Prior to any system 

modifications or soil gas sampling related to the Interim SVE system, a request for approval will 

be sent to the NYSDEC.  

 
Figure 1 shows the current Site Plan and well locations.  

 
2.2 Summary of Site Investigation Results 
 
The subsurface at the Site has been impacted with PCE due to the historical use of the former 

unit at 77-57 Vleigh Place as a dry cleaner. Subsurface investigations and remedial activities 

were conducted at the Site from November 2015 to October 2016. The remedial investigation 

activities included several sampling events for soil, soil vapor, ambient air, and groundwater. 

Identified Areas of Concern (AOCs) included (1) the presence of chlorinated solvents in shallow 

and deep soil; (2) the presence of dissolved chlorinated solvents in groundwater on and off-Site; 

and (3) the presence of chlorinated solvents in soil vapor on and off-Site. Remedial activities 

were implemented beginning in March 2018 to most recently in March 2021 and included (1) 

four (4) ISCO groundwater injections; (2) installation and operation of the original SVE system at 

the southeast corner of the Site with three (3) wells: EW-1, EW-2, and EW-3; (2) removal of the 

soil across the Site to a depth of approximately 25 feet below grade with end point sample 

results that showed no detections of contaminants of concern (COC) above NYSDEC Soil 

Cleanup Objectives (SCOs) during April and September 2019, and (4) installation and operation 

of an Interim SVE system within the sidewalk, near the southeast corner of the Site, which 

consisted of two (2) SVE wells: EW-4 and EW-5, which began operating in January 2020. To 

address off-Site soil gas concentrations at the adjoining property to the east, within the garage 
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area, SVE well EW-6 was added to the Interim SVE system and is located beneath the 

sidewalk, in front of the adjoining property to the east. 

 

Based on the previous remedial investigations, the most contaminated areas of soil were 

removed from the Site along with all soil across the Site to a depth of approximately 25 feet 

below grade. Therefore, the source area at the southeast corner was removed from the Site and 

properly disposed off-Site. 

 
After completion of the remedial work, some remaining contamination was left at this Site, which 

included impacted groundwater and soil vapor. A Track 4 cleanup was implemented at the Site. 

ICs and ECs have been incorporated into the Site remedy to control exposure to remaining 

contamination to ensure the protection of public health and the environment. An Environmental 

Easement granted to the NYSDEC, and recorded with the Queens County Clerk, requires 

compliance with the SMP and all ECs and ICs placed on the Site.  

 
The ECs include an Interim SVE system and the Site cover (demarcation layer, approximately 

24” clean soil backfill, and approximately 6” of blue stone). A Final SVE system was to be 

installed beneath the proposed building at the Site that would have replaced the Interim SVE 

system. Four (4) SSDS were also installed within four (4) buildings to the south at Regency 

Gardens to mitigate contaminated soil vapors present beneath these buildings across 78th 

Avenue to the south.  

 
The original SVE system was installed and began operating at the southeast corner of the Site 

prior to soil removal in April 2019. Between April 2019 and January 2020, no systems were 

operating at the Site. The Interim SVE system was installed at the Site and began operating in 

January 2020. The previous purpose of the Interim SVE system was to reduce the levels of 

remaining soil vapor contamination over time at the southeast corner of the Site and most 

recently at the adjoining property in the area of SV-KG-1 with the addition of SVE well EW-6. 

Since the Site currently consists of an open pit, approximately 25 feet deep, operating SVE 

wells EW-4 and EW-5 in the sidewalk along the Site was deemed unnecessary. Therefore, all 

vacuum has been applied to SVE well EW-6 since October 2020, which was approved by the 

NYSDEC. Monitoring of the Interim SVE system is conducted on a monthly basis and soil gas 

sampling is conducted at wells surrounding the Site on an annual basis. 
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On March 10, 2021, EnviroTrac implemented the fourth ISCO groundwater injection event 

around groundwater monitoring well MW-11. Concentrations of PCE at MW-11 overtime have 

decreased significantly; however, the January 2021 sampling event indicated that PCE 

remained elevated at MW-11 with a concentration of 500 micrograms per liter (ug/L). Due to the 

remaining elevated concentration of PCE at MW-11, the ISCO groundwater injection event was 

conducted. The ISCO groundwater injection event included advancing two (2) borings to the 

east and west of groundwater monitoring well MW-11 to a maximum depth of 45 feet below 

grade. A total of 48 gallons of Rem Ox L 40% sodium permanganate was reduced to a 10% 

solution mixed with water to produce approximately 246 gallons of the 10% solution. A total of 

123 gallons was injected into each boring from 45 feet below grade to approximately 34 feet 

below grade. No indications of the sodium permanganate were observed seeping through the 

open pit wall and no daylighting events occurred during the injections. Follow-up 60-day 

groundwater monitoring and the quarterly groundwater monitoring event occurred on May 10, 

2021. The PCE concentration for MW-11 was reduced to 200 ug/L in May 2021. The most 

recent quarterly groundwater monitoring occurred on August 17, 2021. The PCE concentration 

for MW-11 was 260 ug/L, similar to the previous groundwater monitoring result. Table 1 

summarizes the August 17, 2021, groundwater monitoring results. 

 
2.3 Technical Approach 
 
2.3.1 Sub-Slab Depressurization System Installation 
 
EnviroTrac recommends that a SSDS be installed along the southern portion of the Site to 

mitigate vapors emanating from PCE-contaminated groundwater in the most impacted areas: 

(1) southeastern corner (most impacted groundwater well, MW-11) and (2) southwestern corner 

(former location of the dry cleaner unit). Figure 2 shows the layout of the SSDS zones, vacuum 

monitoring point locations within the SSDS zones, and sub-slab soil vapor sampling points, 

located in the northwestern portion of the property. 

 
2.3.1.1  Sub-slab Depressurization System Construction 

 
A total of four (4) SSDS zones (Zone 1, Zone 2, Zone 3, and Zone 4) will each consist of two (2) 

separate lengths of horizontal perforated PVC pipe connected to horizontal riser PVC pipe that 

leads back to the southeastern corner of the new building. The piping will be installed beneath 

the foundation of the new building. Filter fabric will be installed over the PVC piping to reduce 
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the infiltration of fine materials but allow water to pass through the piping. The PVC piping will 

be installed within a 12-inch gravel layer to allow for good communication and vacuum 

application beneath the foundation slab. Vacuum monitoring points will be installed within each 

zone to monitor the vacuum applied beneath the slab. The riser piping will be connected to 

mitigation blower(s) which will be installed on the roof of the new building. Any discharge piping 

will be located two (2) feet above the roof line and at least 10 feet from any air intake or window. 

The SSDS will also be installed in conjunction with a vapor barrier and three (3) foot thick slab. 

 
EnviroTrac will document the installation of the SSDS zones during building construction. 

 
2.3.1.2  Vacuum Monitoring Point Installation 

 
Each vacuum monitoring point (VMP) will consist of a six (6) inch length stainless steel screen 

connected to 3/8-inch outer diameter polyethylene tubing in-line with a brass ball valve and a 

brass barb. The vacuum monitoring points will be installed through a four (4) inch diameter PVC 

pipe (used to protect the VMP during construction of the building) within the gravel layer and 

through the vapor barrier. The PVC piping will be lifted above the screen to allow the flow of air 

to reach the screen. The vapor barrier will then be sealed around the PVC pipe with a bonding 

agent. A one (1) foot layer of bentonite will be placed above the gravel layer, and the annulus 

will be filled with clean sand to approximately six (6) inches below the lowest level of the new 

building. Five (5) inch diameter bolted manhole covers will be placed over the PVC pipes and 

into the concrete floor as it is poured during construction to seal them in-place. Each VMP will 

be used to measure the vacuum induced within each SSDS zone. 

 
EnviroTrac will install and document each VMP within the SSDS zones. 

 
2.3.1.3  Sub-slab Soil Vapor Well Installation 

 
Each sub-slab soil vapor well will consist of a six (6) inch length stainless steel screen 

connected to 3/8-inch outer diameter polyethylene tubing, a brass ball valve, and a brass barb. 

The sub-slab soil vapor wells will be installed through a four (4) inch diameter PVC pipe (used to 

protect the well during construction of the building) within the native soil/gravel layer and 

through the vapor barrier. The PVC piping will be lifted above the screen to allow vapors to 

reach the screen. The vapor barrier will then be sealed around the PVC pipe with a bonding 

agent. A one (1) foot layer of bentonite will be placed above the gravel layer, and the annulus 
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will be filled with clean sand to approximately six (6) inches below the lowest level of the new 

building. Five (5) inch diameter bolted manhole covers will be placed over the PVC pipes and 

into the concrete floor as it is poured during construction to seal them in-place. The sub-slab soil 

vapor wells were installed along the northern perimeter of the building, at the northeastern 

corner of the building, and along the western perimeter of the building to capture vapors that 

may be traveling in the direction of groundwater flow (from southeast to northwest) across the 

Site. Sub-slab soil vapor wells were installed within these areas to avoid elevator pits, utilities, 

and structural columns located in other portions of the building footprint. 

 
EnviroTrac will install and document each sub-slab soil vapor well within the building footprint. 

 
2.3.2 Vapor Barrier Installation 
 
A vapor barrier will be installed over the gravel layer and cover the entirety of the building 

footprint. Vapor barrier specifications are included in Appendix A. The vapor barrier will consist of 

the W.R. Meadows waterproofing system consisting of a 4-mil carrier film and a 56-mil polymeric 

membrane. Areas where piping must break through the vapor barrier will be sealed with a 

bonding agent. The vapor barrier will work in conjunction with the SSDS to mitigate vapors from 

entering the building. 

 
EnviroTrac will document the installation of the vapor barrier prior to the placement of the three 

(3) foot slab. 

 
2.3.3 Concrete Slab Installation 
 
A three (3) foot thick concrete slab will be installed over the vapor barrier as part of the new 

building construction. The three (3) foot thick concrete slab will work in conjunction with the 

SSDS and vapor barrier to mitigate vapors from entering the building. 

 
EnviroTrac will document the installation of the three (3) foot concrete slab. 

 
2.3.4 SSDS, Vapor Barrier, and Concrete Slab Operations, Maintenance & Monitoring 
Procedures 
 
Prior to SSDS startup, a pilot test will be conducted to determine the size of the blower or 

blowers if more than one (1) is needed. Measurements will be recorded at each VMP to 
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determine what size blower(s) is/are required to produce a 20-foot radius of influence. Following 

installation of the blower(s) and following SSDS startup, the SSDS zones will be certified that 

they are operating properly by measuring the vacuum at each VMP. Acceptable vacuum is -0.02 

inches of water. 

Thirty (30) days following SSDS startup, sub-slab soil vapor samples will be collected from the 

northwestern portion of the building and indoor air samples will be collected from the building. 

All indoor air samples will be collected from the lowest level of the building. An outdoor air 

sample will also be collected during this time. The indoor air sample locations are shown on 

Figure 2. A tracer gas test will be conducted at each sub-slab soil vapor well location prior to 

sample collection. 

 
The protocol for using a tracer gas is straightforward: simply enrich the atmosphere in the 

immediate vicinity of the area where the probe intersects the ground surface with the tracer gas 

and measure a vapor sample from the probe for the presence of high concentrations (> 10%) of 

the tracer. A plastic pail will serve to keep the tracer gas in contact with the probe during the 

testing.  

 
Helium will be released in the enclosure prior to initially purging the sample point, taking care to 

avoid excessive purging prior to sample collection. Care will also be taken to prevent pressure 

build-up in the enclosure during introduction of the tracer gas. 

 
Following the tracer gas test, soil vapor samples will be collected into laboratory-supplied 6L 

Summa Canisters equipped with flow controllers set to sample over a six (6) hour period from the 

four (4) soil vapor well locations. 

 
The air intakes for each Summa Canister for the indoor and outdoor air samples will be placed 

three (3) to four (4) feet above the ground surface or lowest floor level. Each Summa Canister will 

be equipped with flow controllers set to sample over a six (6) hour period. The indoor air samples 

will be collected from within the vicinity of the sub-slab soil vapor samples. A duplicate sample will 

be collected at one (1) of the indoor air sample locations. 

 
An effluent vapor sample will also be collected from the discharge piping of the SSDS to 

determine if treatment of vapors is required. 
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Laboratory Analysis 

 
The effluent vapor sample(s), sub-slab soil vapor samples, indoor air samples, and outdoor air 

sample will be laboratory analyzed for volatile organic compounds (VOCs) by US Environmental 

Protection Agency (EPA) Method TO-15 with Category B Deliverables. The sub-slab soil vapor 

samples will also be analyzed for helium. The sample results will also be reviewed by 

Environmental Data Services, Inc. (EDS) and a Data Usability Summary Report (DUSR) will be 

provided.  

 
2.3.5 Evaluation of SSDS Startup Results and Vapor Barrier and Concrete Slab 
Performance 
 
2.3.5.1 Sub-slab Depressurization System, Vapor Barrier, and Concrete Slab Performance 

Testing Results  

 
Following the startup of the SSDS, vacuum measurements will be recorded for the VMPs within 

each SSDS zone. Vacuum beneath the slab will be deem sufficient if readings are -0.02 inches 

of water or greater. Operation of the SSDS Zones is expected to produce a 20-foot radius of 

influence beneath the slab, which will cover the entirety of the southern portion of the new 

building. 

 
Thirty (30) days following SSDS startup, sub-slab soil vapor samples will be collected from the 

northwestern portion of the building and indoor air samples will be collected from the building. 

All indoor air samples will be collected from the lowest level of the building. An outdoor air 

sample will also be collected during this time from an upwind location at the Site. These results 

will show if the SSDS (where applicable), vapor barrier, and concrete slab are mitigating any 

potential vapors from entering the building.  

 
As stated in the NYSDOH document, the combined indoor air and sub-slab concentrations will be 

evaluated as a whole.  Following that evaluation, next steps will be determined.  

 
2.3.6 Continued Operation and Modification of the Interim SVE System 
 
Currently the Interim SVE system at the Site is operating with only SVE well EW-6 open and 

SVE wells EW-4 and EW-5 closed. This is to address the off-Site vapors in the area of off-Site 

soil gas well SV-KG-1 at the adjoining property to the east. The Interim SVE system will 
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continue to operate and OMM will be conducted. It is expected that the construction of the 

building should take approximately two (2) to three (3) years to complete. Within this time, the 

Interim SVE system will continue to operate and remain in-place, on the sidewalk along 78th 

Avenue. 

 

Soil gas sampling will continue on an annual basis at the soil gas wells surrounding the Site, 

including SV-KG-1 and SV-9. The results for SV-KG-1 and SV-9 will be used to monitor soil 

vapors at the adjoining property to the east and the efficiency of the Interim SVE system. As 

stated in the New York State Department of Health (NYSDOH) document, The Final Guidance 

for Evaluating Soil Vapor Intrusion in the State of New York, and updates to the guidance from 

December 2006 to May 2017, the New York State currently does not have any standards, 

criteria, or guidance values for concentrations of compounds in soil vapor. Additionally, there 

are currently no databases available of background levels of volatile chemicals in soil vapor. In 

the absence of this information, soil vapor sampling results are reviewed ‘as a whole,’ in 

conjunction with the results of other environmental sampling and the site conceptual model, to 

identify trends and spatial variations in the data [Section 3.2.1]. To put some perspective on the 

data, soil vapor results might be compared to background outdoor air levels [Section 3.2.4], site 

related outdoor air sampling results, or the NYSDOH's guidelines for volatile chemicals in air 

[Table 3.1, and updates in September 2013 and August 2015]. There are no concentrations of 

volatile chemicals in soil vapor that automatically trigger action or no further action. Therefore, No 

Further Action will be considered based on a review of the soil vapor data in conjunction with the 

other environmental data and site conceptual model.  Please note that previous soil vapor 

intrusion sampling conducted within the cellar of the residential building at the adjoining property 

to the east prior to the installation of any of the SVE systems for the Site, indicated that 

mitigation was not necessary for the adjoining property building to the east. SV-KG-1 is located 

within the garage areas at the adjoining property to the east. These structures are only used for 

storage purposes. 
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3.0 PROJECT SCHEDULE 
 
Portions of the SSDS have been installed beneath the southwestern portion of the Site to 

accommodate the start of the construction of the new building. The sub-slab soil vapor wells 

were also installed on the northern portion of the Site to accommodate the start of construction 

of the new building. Installation of the remaining portions of the SSDS and VMPs will continue to 

be installed to accommodate the continued construction of the new building.  

 
The SSDS pilot test will be completed six (6) months prior to the completion of the building. The 

sub-slab soil vapor, indoor air, and outdoor air sampling will be conducted 30 days following 

SSDS startup. 

 
The SSDS startup and OMM results will be provided in the CCR approximately six (6) months 

following SSDS startup. 
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4.0 REPORTING OF RESULTS 
 
4.1 Construction Completion Report 
 
A CCR will be prepared and submitted at the completion of installation of the SSDS and follow-

up sampling. The CCR will present and discuss the developed remedial action objectives, the 

selected remedy and the remedial actions performed. Detailed information pertaining to the 

CCR is provided in DER-10 subdivision 5.8(b)-(d). The CCR will complement the final 

engineering report for the Site and will provide a certification and be stamped by a NYS 

registered professional engineer.  

 
4.2 Electronic Data Deliverable 
 
In accordance with requirements specified in DER-10, laboratory data developed during the 

Work Plan will be submitted to the NYSDEC in the NYSDEC-approved Electronic Data 

Deliverable (EDD) format. 
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Sample ID
Sampling Date
Client Matrix
Compound Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q Result Q
Units ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L ug/L
1,1,1,2-Tetrachloroethane 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
1,1,1-Trichloroethane 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
1,1,2,2-Tetrachloroethane 0.170 U 0.170 U 0.170 U 0.170 U NS 0.170 U 0.170 U NS 0.840 U 0.170 U 0.170 U 0.170 U 0.170 U 0.170 U 5
1,1,2-Trichloro-1,2,2-trifluoroethane (Freon 113) 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
1,1,2-Trichloroethane 0.500 U 0.500 U 0.500 U 0.500 U NS 0.500 U 0.500 U NS 2.500 U 0.500 U 0.500 U 0.500 U 0.500 U 0.500 U 1
1,1-Dichloroethane 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
1,1-Dichloroethylene 0.170 U 0.170 U 0.170 U 0.170 U NS 0.170 U 0.170 U NS 0.840 U 0.170 U 0.170 U 0.170 U 0.170 U 0.170 U 5
1,1-Dichloropropylene 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
1,2,3-Trichlorobenzene 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
1,2,3-Trichloropropane 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 0.04
1,2,4,5-Tetramethylbenzene 0.540 U 0.540 U 0.540 U 0.540 U NS 0.540 U 0.540 U NS 2.700 U 0.540 U 0.540 U 0.540 U 0.540 U 0.540 U ~
1,2,4-Trichlorobenzene 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
1,2,4-Trimethylbenzene 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
1,2-Dibromo-3-chloropropane 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 0.04
1,2-Dibromoethane 0.650 U 0.650 U 0.650 U 0.650 U NS 0.650 U 0.650 U NS 3.200 U 0.650 U 0.650 U 0.650 U 0.650 U 0.650 U 0.0006
1,2-Dichlorobenzene 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 3
1,2-Dichloroethane 0.130 U 0.130 U 0.130 U 0.130 U NS 0.130 U 0.130 U NS 0.660 U 0.130 U 0.130 U 0.130 U 0.130 U 0.130 U 0.6
1,2-Dichloropropane 0.140 U 0.140 U 0.140 U 0.140 U NS 0.140 U 0.140 U NS 0.680 U 0.140 U 0.140 U 0.140 U 0.140 U 0.140 U 1
1,3,5-Trimethylbenzene 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
1,3-Dichlorobenzene 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 3
1,3-Dichloropropane 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
1,4-Dichlorobenzene 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 3
2,2-Dichloropropane 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
2-Butanone 1.90 U 1.90 U 1.90 U 1.90 U NS 1.90 U 1.90 U NS 1.90 U 1.90 U 1.90 U 1.90 U 1.90 U 1.90 U 50
2-Chlorotoluene 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
2-Hexanone 1.00 U 1.00 U 1.00 U 1.00 U NS 1.00 U 1.00 U NS 5.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 50
4-Chlorotoluene 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
4-Methyl-2-pentanone 1.00 U 1.00 U 1.00 U 1.00 U NS 1.00 U 1.00 U NS 5.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U ~
Acetone 4.2 J 1.50 U 4.4 J 1.50 U NS 1.7 J 1.50 U NS 6.7 J 1.50 U 4.4 J 1.50 U 1.50 U 1.50 U 50
Benzene 0.160 U 0.160 U 0.160 U 0.160 U NS 0.160 U 0.160 U NS 0.800 U 0.160 U 0.160 U 0.160 U 0.160 U 0.160 U 1
Bromobenzene 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
Bromochloromethane 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
Bromodichloromethane 0.190 U 0.190 U 0.190 U 0.190 U NS 0.190 U 0.190 U NS 0.960 U 0.190 U 0.190 U 0.190 U 0.190 U 0.190 U 50
Bromoform 0.650 U 0.650 U 0.650 U 0.650 U NS 0.650 U 0.650 U NS 3.200 U 0.650 U 0.650 U 0.650 U 0.650 U 0.650 U 50
Bromomethane 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
Carbon disulfide 1.00 U 1.00 U 1.00 U 1.00 U NS 1.00 U 1.00 U NS 5.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U ~
Carbon tetrachloride 0.130 U 0.130 U 0.130 U 0.130 U NS 0.130 U 0.130 U NS 0.670 U 0.130 U 0.130 U 0.130 U 0.130 U 0.130 U 5
Chlorobenzene 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
Chloroethane 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
Chloroform 0.960 J 6.5 7.3 36 NS 1.2 J 39 NS 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 7
Chloromethane 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
cis-1,2-Dichloroethylene 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 5.9 3.7 0.700 U 0.700 U 0.700 U 0.700 U 5
cis-1,3-Dichloropropylene 0.140 U 0.140 U 0.140 U 0.140 U NS 0.140 U 0.140 U NS 0.720 U 0.140 U 0.140 U 0.140 U 0.140 U 0.140 U 0.4
Dibromochloromethane 0.150 U 0.150 U 0.150 U 0.150 U NS 0.150 U 0.150 U NS 0.740 U 0.150 U 0.150 U 0.150 U 0.150 U 0.150 U 50
Dibromomethane 1.00 U 1.00 U 1.00 U 1.00 U NS 1.00 U 1.00 U NS 5.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U ~
Dichlorodifluoromethane 1.00 U 1.00 U 1.00 U 1.00 U NS 1.00 U 1.00 U NS 5.00 U 1.00 U 1.00 U 1.00 U 1.00 U 1.00 U 5
Ethyl Benzene 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
Hexachlorobutadiene 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 0.5
Isopropylbenzene 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
Methyl tert-butyl ether (MTBE) 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 10
Methylene chloride 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
Naphthalene 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 10
n-Butylbenzene 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
n-Propylbenzene 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
o-Xylene 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
p- & m- Xylenes 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
p-Diethylbenzene 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U ~
p-Ethyltoluene 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U ~
p-Isopropyltoluene 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
sec-Butylbenzene 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
Styrene 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
tert-Butylbenzene 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
Tetrachloroethylene 9.2 12 63 1.3 NS 24 1 NS 260 190 0.73 0.180 U 0.180 U 0.2 J 5
Toluene 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
trans-1,2-Dichloroethylene 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
trans-1,3-Dichloropropylene 0.160 U 0.160 U 0.160 U 0.160 U NS 0.160 U 0.160 U NS 0.820 U 0.160 U 0.160 U 0.160 U 0.160 U 0.160 U 0.4
Trichloroethylene 0.38 J 0.3 J 0.78 0.18 U NS 0.74 0.18 U NS 2.2 1.4 0.180 U 0.180 U 0.180 U 0.180 U 5
Trichlorofluoromethane 0.700 U 0.700 U 0.700 U 0.700 U NS 0.700 U 0.700 U NS 3.500 U 0.700 U 0.700 U 0.700 U 0.700 U 0.700 U 5
Vinyl Chloride 0.070 U 0.070 U 0.070 U 0.070 U NS 0.070 U 0.070 U NS 0.24 J 0.070 U 0.070 U 0.070 U 0.070 U 0.070 U 2
Total VOCs 14.74 18.76 75.48 37.30 - 25.94 40.00 - 275.04 195.10 5.13 0.00 0.00 0.2

NOTES:
Q is the Qualifier Column with definitions as follows:
D=result is from an analysis that required a dilution
J=analyte detected at or above the MDL (method detection limit) but below the RL (Reporting Limit) - data is estimated
U=analyte not detected at or above the level indicated
B=analyte found in the analysis batch blank
E=result is estimated and cannot be accurately reported due to levels encountered or interferences
NT=this indicates the analyte was not a target for this sample
~=this indicates that no regulatory limit has been established for this analyte
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DESCRIPTION 
MEL-ROL waterproofing system is a flexible, versatile, 
dependable, bituminous, roll-type waterproofing 
membrane. It is composed of a nominally 56 mil thick 
layer of polymeric waterproofing membrane on a heavy 
duty, four-mil thick, cross-laminated polyethylene carrier 
film. The two components are laminated together under 
strict quality-controlled production procedures.  

A handy overlap guideline is printed 2 ½” (63.5 mm) in 
from the material edge on each side to assure proper 
overlap coverage and to assist in maintaining a straight 
application. Special exposed polymeric membrane strips 
are provided on both sides for positive membrane-to-
membrane adhesion in the overlap area. The membrane 
strips are protected by a pull-off release strip. All 
components of the MEL-ROL waterproofing system work 
together to provide a cost-effective, positive 
waterproofing system that’s quick and easy to apply.  

W. R. MEADOWS accessory products included in the 
MEL-ROL waterproofing system are: BEM, MEL-ROL 
LIQUID MEMBRANE, MEL-PRIME™ adhesive 
(solvent-based and water-based), POINTING MASTIC, 
DETAIL STRIP, CATALYTIC BONDING ASPHALT, 
TERMINATION BAR, PROTECTION COURSE and 
MEL-DRAIN™ drainage board. 

USES 
MEL-ROL waterproofing system provides a cost-effective 
answer to properly waterproof foundations, vertical walls, 
and below-grade floors in residential and commercial 
construction. It is equally effective for use as between-the-
slab waterproofing on plaza decks, parking decks, and 
structural slabs. Use it as a waterproofing membrane to 
isolate mechanical and electronic rooms, laboratories, 
kitchens, and bathrooms. MEL-ROL offers positive 
protection when “wrapped around” major rapid transit, 
vehicular, utility, and pedestrian tunnel projects.   MEL-
ROL can also be used on insulated concrete forms (ICF). 
 
Installation of PROTECTION COURSE from W. R. 
MEADOWS is recommended before backfilling. MEL-
ROL can also be used with drainage boards when 
specified.  
 

FEATURES/BENEFITS 
• Provides cost-effective, flexible, versatile, dependable, 

positive waterproofing protection against damaging 
moisture migration and the infiltration of free water. 

• Offers a quick and easy-to-apply system for maximum 
productivity. 

• Special membrane-to-membrane adhesion provides 
additional overlap security. 

• Meets or exceeds the test requirements of all currently 
applicable specifications. 

• Components work together for positive waterproofing 
protection. 

• Handles with ease on the jobsite. 

• Available in a low temperature version for use when air and 
surface temperatures are between 20° F (-7° C) and 60° F 
(16° C).  An extra-low temp version is also available, ideal 
for application in extra-low temperatures down to 0º F (-18º 
C). 

PACKAGING 
38.5” (977.9 mm) wide x 62.5’ (19.1 m) long, one roll per 
carton. 

COVERAGE 
Provides 200 ft.2 (18.6 m2) per roll.  Gross coverage is 200 ft.2 

(18.6 m2).  [Net coverage is 187.5 ft.2 (17.4 m2) with overlap of 
2 ½” (63.5 mm).] 

STORAGE AND HANDLING 
Store membrane cartons on pallets and cover if left outside. 
Keep materials away from sparks and flames. Store where 
temperature will not exceed 90° F (32° C) for extended periods 
of time. 

SPECIFICATIONS 
 A.R.E.M.A.® Specifications Chapter 29, Waterproofing 
 LARR Report 26022 
 
APPLICATION 
Surface Preparation … Concrete should be cured at least 72 
hours, be clean, dry, smooth, and free of voids. Repair spalled 
areas; fill all voids and remove all sharp protrusions. 

 

 

MEL-ROL® 
Rolled, Self-Adhering Waterproofing Membrane 
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Temperature ... Apply in dry, fair weather when the air and surface 
temperatures are above 40° F (4° C). Do not apply to frozen concrete. 

MEL-ROL LOW TEMP can be used when air and surface temperatures 
are between 20° F (-7° C) and 60° F (16° C). 

Surface Conditioning … Apply MEL-PRIME adhesive to surfaces that 
will be covered within one working day.  If left exposed overnight, 
additional adhesive must be applied.  Follow all instructions and 
precautions on containers. 
 
REMOVE release paper from MEL-ROL from the top edge of the roll 
and firmly press exposed area to the wall.  Remove the release paper 
from the rolls in a downward direction, pressing MEL-ROL into place 
on the wall. 
 
 
 

Footing Details … Use DETAIL STRIP for impaction sheet 
coverage. First, fold strips lengthwise and then cut at the fold. 
Material is then ready to install as 4 ½” (114.3 mm) strips on 
either side of the rebar. Any excess can be turned down on the 
face of the footing. Next, fill the voids around rebars in the 
keyway with CATALYTIC BONDING ASPHALT. Pour the 
walls. Install DETAIL STRIP horizontally along the wall 
where it meets the footing, placing half the material up the 
wall and the other half onto the footing. Extend the material 4 
½” (114.3 mm) beyond outside corners. Slit extended portion 
of DETAIL STRIP lengthwise. Place the horizontal flap out 
onto the footing and bend the vertical flap around the wall. 
(See Diagram A.) Repeat this procedure in the opposite 
direction as shown in Diagram B. 
 
MEL-ROL can be applied to concrete, masonry surfaces, 
wood, insulated wall systems, and metal.  All substrates must 
be clean, dry, and free of all surface irregularities. 

Horizontal Application … Remove release paper on edge, 
then position the MEL-ROL membrane.  Pull balance of 
release paper off, running the roll from low to high points, so 
all laps will shed water. Stagger end laps and overlap all 
seams at least 2 ½” (63.5 mm). Apply a double-thickness of   
of the MEL-ROL membrane over construction, control, and 
all expansion joints and over cracks greater than 1/16” (1.59 
(1.59 mm) wide. 

PAGE 2 … MEL-ROL #714 … OCTOBER 2013  

MEL-ROL COMBINES POSITIVE WATERPROOFING PROTECTION WITH EASE OF HANDLING 
EXCLUSIVE FEATURES 
A handy overlap guideline is printed 2 ½” (63.5 mm) in from the material edge on each side, assuring proper overlap coverage  
coverage and assisting in maintaining a straight application.  The polymeric waterproofing membrane is protected by a special,  
special, easy-to-remove release paper.  The exposed membrane strips on the material edges are protected by a pull-off release strip.  
release strip. Exposed polymeric membrane strips are provided on both sides of MEL-ROL for positive membrane-to-membrane 
membrane adhesion in the overlap area ... note the detail, as shown in inset photo.  

MEL-ROL IS QUICK AND EASY TO APPLY 

TECHNICAL DATA 

PROPERTY                                     TYPICAL VALUE                                                              TEST METHOD 

COLOR … Carrier Film                                           White 
 Polymeric Membrane                                                           Black 
THICKNESS … Carrier Film                                                            4 mils 
Polymeric Membrane                                                            56 mils 

TENSILE STRENGTH ... Carrier Film                                   5900 psi min. (40.71 MPa)                                                                  ASTM D 412 
             Membrane                                      460 psi (3230 KPa)                                                                        (Die C) 

ELONGATION                                                                              971.3%                                                                                     ASTM D 412 

LOW TEMP CRACK BRIDGING                                                              
100 Cycle -25° F (-32° C)                                                                        Pass                                                                                          ASTM C 836 
PEEL ADHESION                                                     11.8 lb./in. (2068 N/m)                                                                       ASTM D 903 

LAP ADHESION                                                       8.62 lbf/in. (1508.5 N/m)                                                                    ASTM D 1876 

WATER VAPOR PERMEABILITY                                      0.036 Perms                                                                                       ASTM E-96, B 

WATER ABSORPTION                                     0.1%, 72 hrs. max.                                                                  ASTM D570 

HYDROSTATIC RESISTANCE                                    Equiv. to 230.9’ (70.38 m)                                                                 ASTM D 5385 
                                               of water 

PUNCTURE RESISTANCE                                                              50 lbf  (222 N)                                                                                ASTM E154 

EXPOSURE TO FUNGI                                                       Pass, 16 weeks                                                                           Soil Test 

FLEXIBILITY @ -20° F  (-29° C)                                                          Pass                                                                                  ASTM D 1970 

DETAIL STRIP 

DETAIL STRIP 















































https://www.pgal.com/
https://www.acmartin.com/
https://www.enclosureconsulting.com/
https://www.pcl.com/us/en
https://eberhardco.com/
https://www.wrmeadows.com/mel-rol-waterproofing-membrane/
https://www.wrmeadows.com/mel-prime-water-base-primer/
https://www.wrmeadows.com/mel-drain-rolled-matrix-drainage-system/
https://www.wrmeadows.com/bem-one-component-waterproofing-membrane/
https://www.wrmeadows.com/mel-rol-liquid-membrane/
https://www.wrmeadows.com/detail-strip-seal-joints-waterproofing/


https://www.boise.va.gov/
https://www.zga.com/
https://www.winspearconstruction.com/
http://www.petraconcrete.com/
https://www.wrmeadows.com/mel-rol-waterproofing-membrane/
https://www.wrmeadows.com/mel-drain-rolled-matrix-drainage-system/
https://www.wrmeadows.com/bem-one-component-waterproofing-membrane/
https://www.wrmeadows.com/duogard-citrus-form-release-agent/
https://www.wrmeadows.com/1100-clear-resin-water-based-concrete-curing-compound/


https://biodesign.asu.edu/
https://www.gouldevans.com/
https://www.mccarthy.com/
http://firestopsouthwest.com/
https://www.wrmeadows.com/hrm-714-rubberized-asphalt-membrane/
https://www.wrmeadows.com/mel-rol-waterproofing-membrane/
https://www.wrmeadows.com/mel-drain-rolled-matrix-drainage-system/
https://www.wrmeadows.com/hydralastic-836-cold-applied-single-component-waterproofing/
























https://huboncampus.com/parkavenue/?gclid=EAIaIQobChMI7I2PzO7c6wIViLzACh0ZfwdfEAAYAiAAEgIsYvD_BwE
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